Fluctuations related to the Belavin-Polyakov pseudoparticle play an important role in the decay of the metastable state, where external field reverse to the spontaneous magnetization is applied. The energy at the saddle point is of the order of the exchange constant unless the external field is much weaker than the anisotropy.
It is well known the isotropic Heisenberg ferromagnet in two-dimensional space does not show any phase transition. Belavin and Polyakov 1 l demonstrated that the physical origin of the finite correlation length is the existence of pseudoparticles with finite energy independent of their scale. But m real two-dimensional magnets, which have not been realized experimentally yet, small uniaxial anisotropy always exists. With Ising anisotropy, no matter how small it is, the pseudoparticles collapse to disappear, and spontaneous magnetization occurs. The transition temperature depends on the strength of the anisotropy logarithmically, 2 l and we can observe the magnetization at relatively high temperatures. In this paper we show the pseudoparticle mode, though it may not exist stably, plays the principal role in the decay of a metastable state.
We deal with a classical Heisenberg ferromagnet in the continuous limit with weak Ising anisotropy and applied magnetic field. The energy as a function of the spin configuration has the form,
where n(r) is the three component spin of unit length at the position r, z is the unit vector perpendicular to the plane, and the exchange constant is put equal to unity. We consider relatively low tem- Here we analyze one such pseudoparticle fluctuation. In the polar coordinate (1) becomes
, (3) where {} is the polar angle of n; we have assumed circular symmetry and the azimuthal angle of the spin changes in the same manner as the position angle, because such configuration is apparently energetically favorable. Changing the scale of r, we obtain
In our problem the boundary condition at infinity is () (p) :::::::::: 7r ' (7) while at the origin it is supposed to be 0(0) =0, 
and expand ( 4) as
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where the prime denotes the differentiation by the argument. The function O,(p) is the one which makes the second term vanish, that is, the solution of Euler's equation (with the explicit form of V' (0))
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with the boundary conditions (7) and (8).
Once we find the solution (}, (p; h), the energy at the stationary point E, (h) can be calculated,
If we make the scale transformation
, the first two terms of (4) (which correspond to the first term of (1) 
and hence for arbitrary positive ct
2 o dp )
From the fact (14) we conclude that
where 4n is the energy of the pseudoparticle without V(O) term.U The third term of (10) determines the stability of this stationary solution. For this purpose we have to solve the eigenvalue equation 1 d</Jn+(cos217, 20 p dp p2 -+cos , +h cos o,)</Jn=!JJ!l</Jn, (16) where YJn is normalized as
If we can solve (16), the third term of (10) is known. Similarly to the onedimensional problem!) (16) is just the form of Schrodinger equation for s-state in an axially symmetric potential. 4 Once fluctuations go over the saddle point, the region of reversed magnetization will grow larger and larger releasing energy to a heat bath, say, phonon system. \Ve assume here the simplest relaxation type equation of motion
;\fear the saddle point the change of a deviation from fJ s (.O) is known with the help of (16). We put (Eli and substitute it into (18) to get
The least eigenvalue and its eigenfunc tion determine the rate and the form of the exponentially growing fluctuation. Soon after it hegins to grow, the radius of the reversal region exceeds unity, and we can safely neglect the second and third terms of (18), 
The velocity of the domain wall in the original scale is h/ (r J A ) .
Finally we summarize our results along with several comments.
The pseudoparticle-like excitation plays an important role in the decay of the metastable state, where the magnetic field revrse to the spontaneous magnetization is applied. In the three-dimensional system we cannot construct such a non-singular spin configuration. The energy at the saddle point ( (12) and Fig. 2 ) determines the nucleation rate j of the growing reversal domain,
where J is the exchange constant of the magnet. The important point is that the saddle point energy is essentially of the order of the exchange constant unless h is much smaller than A, in contrast with the Ising model where it is J2 /h. Soon after the fluctuation grows over the saddle point, the radius of the reversal domain increases linearly in time (see (22)). Then combining it with the nucleation rate we may expect that the reversal magnetization 111 changes as (24) where t is the time after application of the external field. Equation (24) holds only rather large h, where the lag time of the nucleation is small.
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